A Pro/Ser substitution in nucleoside diphosphate kinase of Drosophila melanogaster (mutation killer of prune) affects stability but not catalytic efficiency of the enzyme.
Nucleoside diphosphate kinase of Drosophila, recently identified as the product of the awd gene, is essential for larval development. The conditional lethal mutation Killer of prune maps to the same gene. We purified the nucleoside diphosphate kinases from wild-type and mutant larvae by a simple procedure involving affinity chromatography on blue Sepharose. Both proteins are purified as hexamers in their native state. The mutant protein, which carries a serine instead of proline at position 97, has structural properties and catalytic efficiency that are very similar to the wild-type protein. However, the mutant protein has a much lower stability to denaturation by heat and urea. Following dilution of urea with buffer the urea-denaturated mutant nucleoside diphosphate kinase accumulates as folded monomers and cannot recover its quaternary structure and enzymatic activity. In contrast, the wild-type enzyme recovers hexameric structure and activity. This suggests that the mutation affects the folding/assembly pathway without affecting the function of the mature protein once folded and assembled into the mature hexameric structure.